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gy  An  apparatus  for  providing  an  indication  of  a  range  to  a  target. 

©  An  apparatus  is  employed  for  providing,  from  an 
observation  point,  indication  of  a  range  (D)  to  a 
target.  The  apparatus  employs  two  parallel  optical 
channels  (OA,  OB)  which  are  connected  to  an  ob- 
servation  instrument.  At  least  one  of  the  two  optical 
channels  leads  by  the  intermediary  of  optic  fibres 
whose  first  ends  are  disposed  in  parallel  and  aimed 
at  the  target  (E).  At  the  other  ends  (OC)  two  images 
of  the  target  are  obtained.  Displacement  means  (F) 
is  provided  for  mutual  parallel  displacement  of  the 
first  and/or  second  fibre  ends  for  the  purposes  of 
moving,  from  an  initial  or  reference  position,  the 
above-mentioned  two  images  in  relation  to  one  an- 
other  and  for  superimposing  them  upon  one  another 

*«"in  the  superposed  image.  Indication  of  the  above- 
^   mentioned  range  to  the  target  is  effected  by  read-off 

means  directly  on  the  displacement  means  and/or 
CO  by  means  (G,  I,  S)  sensing  the  parallel  displacement. 
<7> 
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AN  APPARATUS  FOR  PROVIDING  AN  INDICATION  OF  A  RANGE  TO  A  TARGET 

TECHNICAL  FIELD 

The  present  invention  relates  to  an  apparatus 
for  obtaining,  from  an  observation  point,  an  indica- 
tion  of  a  range  to  a  target.  In  this  instance,  the 
apparatus  is  of  the  type  which  employs  two  parallel 
optical  channels  which  are  connected  to  an  ob- 
servation  instrument. 

BACKGROUND  ART 

Target  indication  apparatuses  are  previously 
known  in  this  art  and  operate  according  to  a  num- 
ber  of  different  principles.  The  employment  of  two 
parallel  optical  channels  is  previously  known  per  se 
in  the  art. 

SUMMARY  OF  THE  INVENTION 

TECHNICAL  PROBLEM 

There  is  an  urgent  need  in  this  art  for  simple 
apparatuses  for  indicating  the  range  to  a  target.  In 
this  instance,  it  would  be  an  advantage  if  the  use  of 
such  an  apparatus  is  also  simple  so  that,  for  in- 
stance,  target  tracking  at  firearms  can  be  carried 
out  in  conjunction  with  range  finding.  In  certain 
physical  cases  of  application,  it  is  also  advanta- 
geous  if  the  equipment  employed  is  low  energy- 
consuming. 

SOLUTION 

The  object  of  the  present  invention  is  to  pro- 
pose  an  apparatus  which  solves  the  above-outlined 
and  other  problem  structures.  That  which  may  sub- 
stantially  be  considered  as  characterizing  the  novel 
apparatus  according  to  the  present  invention  is,  int 
ai,  that  at  least  one  of  the  optical  channels  leads  by 
the  intermediary  of  optic  fibres  whose  first  ends  are 
located  in  the  image  plane  on  each  optical  system 
and  are  disposed  substantially  in  parallel  and  di- 
rected  towards  the  target,  and  whose  other  ends 
are  united  such  that  two  representations  of  the 
target  may  be  presented  in  the  optical  field  of  the 
observation  instrument.  Further  characterizing  fea- 
tures  of  the  apparatus  according  to  the  present 
invention  are  that  displacement  means  are  pro- 
vided  for  realizing  mutual  displacement  from  an 
initial  position  of  the  above-mentioned  two  repre- 
sentations  for  the  purpose  of  superimposing  the 

representations  on  one  another;  and  that  indication 
of  the  above-mentioned  range  to  the  target  is  effec- 
ted  by  reading  off  the  executed  displacement  di- 
rect  on  the  displacement  means  and/or  a  device 

5  sensing  the  above-mentioned  displacement. 
In  further  developments  of  the  inventive  con- 

cept  as  herein  disclosed,  each  channel  is  com- 
posed  of  a  number  of  optical  fibres.  One  end  of 
one  or  both  of  the  channels  is  displaceably  dis- 

10  posed  by  displacement  means  in  relation  to  each 
respective  optical  system.  At  the  other  end  of  the 
channels,  the  optical  fibres  are  intertwined  such 
that  the  fibres  alternatingly  relate  in  sequence  to 
the  first  channel  and  the  second  channel,  respec- 

15  tively. 
In  one  alternative  embodiment  of  the  apparatus 

according  to  the  present  invention,  one  end  of  one 
or  both  of  the  channels  is  fixedly  or  movably  dis- 
posed  in  the  image  plane  of  each  respective  op- 

20  tical  system,  at  the  same  time  as  the  other  ends  of 
the  channels  are  pictorially  superimposable  by 
means  of  a  beam  splitter. 

The  displacement  means  may  consist  of  per  se 
known  devices  and  may,  for  instance,  comprise  a 

25  micrometer  screw.  In  this  arrangement,  it  may  be 
appropriate  to  dispose  the  end  (or  ends)  of  but  one 
channel  shiftable  in  relation  to  the  end  (or  ends)  of 
the  other  channel. 

The  range  indication  may  be  effected  by 
30  means  of  a  device,  for  instance  in  the  form  of  a 

transducer,  sensing  the  parallel  displacement.  An 
electric  signal  may  be  obtained  from  the  transducer 
which  is  connectable  to  signal  processing  equip- 
ment.  The  novel  apparatus  according  to  the 

35  present  invention  is  extremely  well  suited  for  use 
together  with  aimed  weaponry  of  different  types, 
for  example  anti-aircraft  guns,  guns  mounted  on 
tanks,  etc. 

40 
ADVANTAGES 

From  the  relative  parallel  displacement  of  the 
fibre  ends,  a  simple  range  indication  may  be  ob- 

45  tained.  The  mechanical  displacement  of  the  fibre 
ends  is  technically  simple.  In  fields  of  utilization  in 
conjunction  with  weapons  in  which,  for  example, 
barrel  elevation  takes  place,  target  tracking  and 
range  finding  will  be  greatly  simplified,  in  that  the 

so  observation  instrument  need  not  be  moved  in  ele- 
vation.  Only  the  first  ends  of  the  fibre  channels 
need  execute  elevation  movements,  which  is  made 
possible  by  the  inherent  flexibility  of  the  fibre 
leads.  At  the  observation  side,  a  long  base  may 
readily  be  utilized,  and  neither  is  free  vision  be- 
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ween  the  ends  necessary. 

3RIEF  DESCRIPTION  OF  THE  ACCOMPANYING 
DRAWINGS 

The  nature  of  the  present  invention  and  its. 
significant  aspects  will  be  more  readily  understood 
rom  the  following  brief  description  of  the  accom- 
janying  drawings,  and  description  of  one  currently 
proposed  embodiment  of  the  present  invention  re- 
ating  thereto. 

In  the  accompanying  drawings: 
Fig.  1  is  a  top-plan  view  illustrating  the  con- 

structional  principle  of  the  different  parts  of  the 
apparatus; 

Fig.  1a  is  a  top-plan  view  showing,  on  a 
arger  scale,  the  displaceability  of  the  one  channel 
3nd  in  relation  to  its  associated  optical  system; 

Fig.  2  shows  the  image  of  the  target  at  the 
irst  end  of  the  first  channel; 

Fig.  3  shows  the  image  of  the  target  at  the 
irst  end  of  the  second  channel; 

Fig.  4  shows  the  two  images  according  to 
Figs.  2  and  3  as  they  appear  in  the  observation 
nstrument  at  the  other  ends  of  the  fibre  cables,  the 
first  ends  of  the  first  and  second  channels  being 
taken  to  have  assumed  an  initial  position  in  relation 
to  one  another; 

Fig.  5  shows  the  two  images  superimposed 
on  one  another  in  the  observation  instrument,  this 
superimposition  having  been  realized  by  mutual 
parallel  displacement  of  the  first  and  second  fibre 
optic  channel  ends; 

Fig.  6  is  a  top-plan  view  showing  pictorial 
superimposition  by  means  of  beam  splitters  at  the 
observation  end  of  the  channels;  and 

Fig.  7  is  a  horizontal  view  showing  the  ap- 
plication  of  the  apparatus  according  to  the  present 
invention  to  a  firearm. 

DETAILED  DESCRIPTION  OF  PREFERRED  EM- 
BODIMENT 

Referring  now  to  the  drawings,  Fig.  1  shows  a 
first  channel  OA  consisting  of  fibre-optic  cables  and 
a  second  channel  OB  similarly  consisting  of  fibre- 
optic  cables.  The  first  ends  A  and  B,  respectively, 
of  the  fibre-optic  cables  are  disposed  in  parallel 
and  are  aimed  at  a  target  E.  The  distance  between 
the  first  ends  A  and  B  disposed  in  parallel  is 
indicated  by  C  and  the  range  from  these  ends  to 
the  target  is  indicated  by  D.  Each  respective  chan- 
nel  of  the  above-mentioned  channels  OA  and  OB 
consists  of  a  number  (a  bundle)  of  thin  fibre-optic 
leads.  The  fibre-optic  leads  of  the  channels  are 

intertwined  at  the  other  ends  OU  ot  the  optic  tiores.. 
The  intertwining  is,  in  this  instance,  effected  such 
that  every  second  fibre  in  the  end  surface  OC 
derives  from  the  channel  OA,  and  every  second 

5  from  the  channel  OB. 
The  channel  ends  A  and  B  are  disposed  in  the 

image  plane  each  of  its  optical  system  K  and  L, 
respectively. 

According  to  the  inventive  concept  as  herein 
'0  disclosed,  the  above-mentioned  first  ends  A  and  B, 

respectively  are  to  be  mutually  displaceable  in 
parallel,  such  that  one  or  both  of  the  channel  ends 
now  under  consideration  may  be  displaced  in  rela- 
tion  to  its  associated  optical  system  K  and  L, 

'5  respectively.  This  displacement  has  been  indicated 
by  c.  This  transverse  displacement  may  be  effec- 
ted  by  displacement  means  F.  The  displacement 
means  may  consist  of  per  se  known  devices  and 
may  comprise,  for  instance,  a  per  se  known  cali- 

io  brated  micrometer  screw.  A  device  G,  for  example 
in  the  form  of  an  electric  transducer  which  senses 
the  displacement,  may  be  mounted  on  the  dis- 
placement  means  and  emits  an  electric  signal  cor- 
responding  to  the  executed  displacement.  The 

25  transducer  may,  for  example,  be  in  the  form  of  a 
potentiometer.  An  indicator  device  I,  for  example  a 
digital  display,  may  be  provided  to  receive  the 
sensed  electric  signal  which  may  also  be  im- 
pressed  upon  signal  processing  means  S  for,  for 

30  example,  governing  a  fire  control  calculator  (not 
shown)  or  a  corresponding  calculator. 

The  displacement  may  be  effected  from  a  ref- 
erence  position,  for  example  a  position  which  cor- 
responds  to  the  solid  lines  of  the  end  A.  Figs.  1 

35  and  1a  illustrate  the  case  in  which  but  the  one  end 
A  has  been  displaceably  disposed,  while  the  end  B 
is  assumed  to  be  fixedly  disposed.  Naturally,  the 
end  B  may  also  be  provided  with  displacement 
means  corresponding  to  that  provided  for  the  end 

40  A.  Hence,  either  one  or  both  of  the  ends  may  be 
mutually  displaceable  in  parallel  in  relation  each  to 
their  optical  systems. 

Thus,  on  image  representation  of  the  target  E, 
two  images  will  be  obtained  at  the  two  first  ends  A 

45  and  B.  The  position  of  the  images  in  each  respec- 
tive  end  will  be  apparent  from  Figs.  2  and  3,  Fig.  2 
showing  the  position  of  the  target  image  EA  at  the 
first  end  A,  and  Fig.  3  the  position  of  the  -second 
target  image  EB  at  the  first  end  B.  For  purposes  of 

so  clarity,  the  image  EA  has  been  marked  with  a  cross 
in  the  Figures,  and  the  image  EB  with  a  ring. 

The  observer  P  sees  a  superimposed  image  at 
the  second  end  surface  OC.  In  the  illustrated  exam- 
ple,  EB  is  located  to  the  left  and  EA  to  the  right.  By 

55  radial  mutual  displacement  of  the  first  ends  A,  B, 
the  images  will  be  superimposed.  In  Fig.  5,  this 
displacement  in  the  end  surface  OC  has  been 
indicated  by  c.  The  displacement  may  be  indicated 

3 
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direct  on  the  displacement  means  F  and/or  on  the 
indicator  device  I,  in  which  event  the  indication 
may  be  disposed  in  immediate  association  with  the 
observer's  field  of  vision  at  OC.  The  displacement 
may  also  be  caused  to  govern  directly  the  pre- 
viously  mentioned  calculator. 

In  an  alternative  embodiment,  the  fibre  ends 
may  be  displaceably  disposed  at  the  observation 
side.  In  this  case,  use  is  made,  according  to  Fig.  6, 
of  the  channel  ends/fibre  ends  in  optic  contact  with 
one  another,  such  that  pictorial  super-imposition 
occurs.  In  the  present  case,  use  is  made  of  a 
super-imposition  device,  for  example  a  beam  split- 
ter  SD  of  per  se  known  type.  The  channel  ends 
and  fibre  ends,  respectively,  have  been  indicated 
by  OC  and  OC',  respectively.  The  displacement 
may  be  effected  and  be  registered  in  the  same 
manner  as  for  the  ends  in  the  image  plane.  The 
displacement  means  have  been  shown  by  F  ,  F  .  In 
yet  a  further  embodiment,  the  fibres  (channels)  are 
displaceable  at  both  ends. 

The  size  of  the  displacement  C  gives  the  range 
D  to  the  target.  Since  the  theories  on  which  range 
finding  is  based  are  well  known  in  the  art,  they  will 
not  be  dealt  with  in  greater  detail  here. 

The  novel  range  finding  apparatus  according  to 
the  present  invention  may  substitute  many  laser 
applications.  The  fibre  leads  may  be  disposed  in 
compact  mechanics  and  take  up  but  little  space 
when  not  in  use.  The  novel  apparatus  is  of  particu- 
lar  interest  and  relevance  in  armoured  fighting  ve- 
hicles  which  can  present  a  sufficiently  large  base 
for  the  fibre  optics.  In  such  instance,  the  apparatus 
is  disposed  on  the  turret  or  lateral  travel  system  on 
which  the  elevation  system  is  mounted.  The  ob- 
servation  instrument  (the  second  ends  OC)  need 
not  accompany  the  elevation  movements,  which 
considerably  simplifies  target  tracking  and  range 
finding. 

The  apparatus  according  to  the  present  inven- 
tion  is  also  highly  suitable  for  use  in  anti-aircraft 
systems.  As  an  example,  mention  might  be  made 
of  the  anti-aircraft  system  type  L60/70  where  stays 
are  provided  on  the  right-hand  side  of  the  gun.  This 
system  requires  the  attention  of  two  gun  crew 
members,  one  tracking  the  target  using,  for  exam- 
ple,  the  aiming  mechanism,  and  the  other,  the 
gunnery  observer,  is  required  to  track  the  target 
continuously  within  his  field  of  vision.  Both  of  these 
duties  can  now  be  discharged  by  a  single  crew 
member. 

The  apparatus  according  to  the  present  inven- 
tion  operates  with  a  minimum  of  electric  power 
supply. 

Fig.  7  shows  an  elevating  barrel  1  disposed  on 
a  laterally  travelling  turret  2.  The  novel  apparatus 
according  to  the  present  invention  is  generically 
shown  by  reference  numeral  3.  The  ends  3a  and 

3b  are  aimed  on  the  target  4  which  is  located 
within  the  lobes  3a'  and  3b  ,  respectively. 

The  present  invention  should  not  be  consid- 
ered  as  restricted  to  the  embodiment  described 

5  above  and  shown  on  the  drawings  by  way  of  exam- 
ple,  many  modifications  being  conceivable  without 
departing  from  the  spirit  and  scope  of  the  appen- 
ded  claims  and  the  inventive  concept  as  herein 
disclosed. 

Claims 

1  .  An  apparatus  for  obtaining,  from  an  observa- 
75  tion  point  (OC),  an  indication  of  a  range  (D)  to  a 

target  (E)  and  utilizing  two  parallel  optic  channels 
(OA  and  OB)  which  are  connected  to  a  calculation 
instrument,  characterized  in  that  at  least  one  of 
the  optic  channels  leads  by  the  intermediary  of 

20  optic  fibres  whose  first  end's  (A,  B)  are  located  in 
the  image  plane  each  on  their  optic  system  and  are 
approximatively  disposed  in  parallel  and  aimed  at 
the  target  (E),  and  whose  other  ends  (OC)  are 
united  such  that  two  images  (EA,  EB)  of  the  target 

25  may  be  represented  in  the  field  of  vision  (OC)  of 
the  observation  instrument;  that  displacement 
means  (F)  are  provided  to  realize  mutual  displace- 
ment  from  an  initial  position  of  said  two  images 
(EA,  EB)  for  the  purposes  of  superimposing  the 

30  images  upon  one  another;  and  that  indication  of 
said  range  (D)  to  the  target  is  affected  by  read-off 
of  the  executed  displacement  directly  on  said  dis- 
placement  means  (F)  and/or  by  means  (G,  I,  S) 
sensing  said  displacement. 

35  2.  The  apparatus  as  claimed  in  Claim  1  ,  char- 
acterized  in  that  each  channel  is  composed  of  a 
number  of  optic  fibres;  that  one  end  of  one  or  both 
of  said  channels  is  displaceably  disposed  by  said 
displacement  means  in  relation  to  each  respective 

40  optic  system  (K,  L);  and  that  said  optic  fibres  are, 
in  the  other  ends  of  said  channels,  intertwined  such 
that  every  other  fibre  is  referrable  to  the  first  chan- 
nel  and  every  other  fibre  to  the  second  channel. 

3.  The  apparatus  as  claimed  in  Claim  1,  char- 
45  acterized  in  that  at  least  one  channel  is  com- 

posed  of  a  number  of  optic  fibres;  that  one  end  of 
one  or  both  of  said  channels  is  fixedly  or  movably 
disposed  in  the  image  plane  of  each  respective 
optical  system  (K,  L);  and  that  the  other  ends  of 

so  said  channels  are  pictorially  superimposable  by 
beam  splitter  means. 

4.  The  apparatus  as  claimed  in  Claim  1  ,  2  or  3, 
characterized  in  that  said  displacement  means 
(F)  are  operative  to  act  upon  the  one  first  end  (A)  in 

55  relation  to  each  respective  optical  system. 

4 
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5.  The  apparatus  as  claimed  in  any  one  of  the 
receding  claims,  characterized  in  that  said  in- 
ication  device  is  connected  to  said  means  (G) 
ensing  the  parallel  displacement. 

6.  The  apparatus  as  claimed  in  any  one  of  the  5 
receding  claims,  characterized  in  that  said  sig- 
al  processing  means  are  connected  to  said  means 
3)  sensing  said  parallel  displacement. 

7.  The  apparatus  as  claimed  in  any  one  of  the 
receding  claims,  characterized  in  that  it  is  dis-  w 
osed  on  an  anti-aircraft  piece  or  on  a  combat 
ehicle. 
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